Abstract: The security layout and optimization of hazardous chemicals have a great significance for warehousing security and warehouse utilization. In this article, a mathemat ic model of the warehouse safety layout is established based on the safe distance rules and requirements. The author uses the layered thinking to divide the layout problems into stacking layout optimizat ion and hazardous chemicals optimization. Considering the handling efficiency of the warehouse layout, the modified GA (genetic algorith m) associated with the residual rectangular algorith m is used to optimize storage layout by setting the initial population. Then, the channel positions are decided by the result of stacking layout. The experiment shows that the algorith m can obtain better layout results and improve the utilization of the warehouse on the basis of satisfying the safe distance of hazardous chemicals stacking which has a good application prospect.
INTRODUCTION
The layout optimizat ion of the target in the storage environment has always been a long-standing problem in the engineering field. The tradit ional layout method represented by the empirical emission and the imp licit enumerat ion method has been unable to meet the needs of the current stage of logistics and warehousing. Not only because of hazardous chemicals to xic, corrosive, radioactive, flammable, explosive and many other features, as well as its irregular display of the serious consequences; but also because of the state of hazardous chemicals stacking way, five-d istance (wall distance, stamp distance, light distance, channel distance and column distance) and other aspects of the strict requirements [1, 2] .
At present, the domestic and foreign research on the optimization of hazardous chemicals is still in the beginning stage. Song [3] proposed the storage of hazardous chemicals and the optimizat ion method of safety layout by introducing the evaluation index o f potential life lost, but the layout optimization was more in the sense of storage and distribution of warehouses ，and less significance in the guidelines for the p lacement of hazardous chemicals. Xu [4] through the use of mixed integer optimizat ion method based on the construction program to determine the optimal layout (coordinates and size), to solve the problem of hazardous chemicals engineering plant layout, fo r the warehouse stacking has a reference. A lthough the above studies have achieved good results, which is still limited in the warehouse site and macro planning, and no experts and scholars have system research on the security layout and optimization of hazardous chemicals.
This paper attempts to solve the security layout and optimization of hazardous chemicals through the specific layout optimization on the basis of predecessors' research, instead of the existing artificial stacking method in experience. Through the establishment of hazardous chemicals warehouse layout model, the application of residual rectangle arrangement ru les, co mbined with the genetic algorith m, we can get a better hazardous chemicals layout results.
LAYOUT MODEL OF HAZARDOUS CHEMICALS

STACKING
Hazardous chemicals due to its particu larities are required to be placed on the mattress in storage to avoid directly contacting with the ground, hazardous chemicals warehouse layout optimizat ion is divided into mats layout optimizat ion and hazardous chemicals optimization.
In the known size of the warehouse storage of fixed packaging of several types of hazardous chemicals, to ensure that hazardous chemicals classified storage; to ensure safety the mattress for hazardous chemicals should be away to each other after the layout; and stacking area is not allo wed overlap.
The mathematical model is as follows: 
. . 
Symbolic description:
--the length and width of the rectangular warehouse; w l, --the length and width of each stacking unit; ROAD , road --the width of the main channel and auxiliary channel in the warehouse; of the layout until all the rectangles finished [5] , the disadvantage of this approach is sometimes it can't get the optimal layout scheme, likely to cause gaps of useless, and easy to occur the phenomenon of the higher left side.
Xu [6] used the genetic algorith m with crossover and mutation probability adaptive change to solve the problem of rectangle layout by combining the residual rectangle strategy, which can improve the efficiency of the algorith m. Liu [7] can improve the rectangular layout efficiency of the determined sequence by improving the remaining rectangle method.
For the layout of hazardous chemicals warehouse, because the hazardous chemicals are placed on the mats, the same kind of hazardous chemicals use the same mats and belong to the same rectangular. The use of residual rectangle method can be a better use of the remaining space, improve the layout efficiency. The residual rectangles are as follows: Repeat the above operation to update the residual rectangle collection until all the rectangles layout are finished.
OPTIMIZATION ALGORITHM FOR WAREHOUSE STACKING LAYOUT OF HAZARDOUS MATERIALS
For the layout problem, there are a variety of optimizat ion algorith ms, but each has its own advantages and disadvantages: enumeration method for the smaller enumeration o f the p roblem can be faster to find the optimal solution, but does not apply to the enumerat ion of large space; heuristic algorithm is more efficient to solve these problems, but for each problem to be solved to develop its corresponding heuristic rules, the lack of versatility; genetic algorith m has strong global search ability and good robustness, it is possible to have a phenomenon of early maturation, and it can be prevented through reasonable set of initial population.
Quan [8] combined simulated annealing method with the residual rectangular method to improve the efficiency of the layout, but it cannot be guaranteed that the optimal solution is obtained every time; Zheng [9] co mbined the genetic algorith m with simu lated annealing method to optimize the efficiency by optimizing the crossover mutation probability rule, but it is more co mplicated in program realizat ion. Tong [10] combined the residual rectangle method and ant colony algorith m to imp rove the layout efficiency, proved the efficiency of the layout rules of the remaining rectangular
method, but did not mention the optimizat ion effect of the genetic algorithm.
Based on this, this paper improves the rules of generating an initial population of genetic algorith m in chapter 4.2, optimizes the rules of crossover and mutation probability in chapter 4.3, and improves the optimization efficiency of the genetic algorithm.
Fitness Function
The criterion of genetic algorith m to evaluate the merits of the population is the fitness function value of the population, the definition of the fitness function has an important effect on the population, which is related to the accuracy of the algorith m. In genetic algorith ms, the maximu m value of the fitness function is generally used as the target for optimization. Therefore, in this paper, the objective function can be directly used as a fitness function.
Initial Population
We numbered rectangular mats fro m 1 to M and determined the arrangement of each rectangular mat (horizontal or n rectangles as a group, and after the first rectangular mat layout is randomly determined, it is fo llo wed by a n-1 rectangle mat, such as sequence [0 1 1 0 0 0 1 1 1 0 0 0].
Genetic Operator
1)selection operator
In this paper, the most widely used roulette selection operator is used to determine the probability of reserving it as the next generation population by using the proportion of the fitness value of each individual in the population. The individuals with the highest fitness value are saved to offspring individual.
2)crossover operator
The crossover operator plays an important ro le in the genetic algorith m, to generate new offspring by cross individual parent population, thus increasing the diversity of the offspring population, increasing the g lobal search ability of the algorith m. This paper adopts circular intersection algorithm.
The cross operation occurs under a certain probability, setting the crossover probability 3)mutation operator
The generation of the offspring in the genetic algorithm depends mainly on the crossover and mutation operator, and the crossover operator to complete the search of the whole space, and the mutation operator is the au xiliary operator, usually the probability of mutation is small, between 0.0001 ~ 0.1. In this paper, we use single point variation to generate new individuals.
Repeat the above process until the set number of iterations, and then stop the algorithm to co mplete the optimizat ion process.
In the warehouse layout application, the channel location is determined according to the layout result. In the layout process, the stacking between the stackings and the width of the channel between the two hazardous chemicals can be set according to the actual situation.
EXPERIM ENT AND CONCLUSION
Experimental Parameters
(1) population quantity 
Warehouse Layout Experiments
We selected a hazardous chemicals warehouse in Tianjin as a research object, the warehouse size: 38* 74, hazardous 
